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ნაშრომის საერთო დახასიათება 
 
naSromis aqtualuroba ganpirobebulia im  realobiT, rom 
konstruqciis optimaluri proeqtireba, saimedoobasTan kavSirSi, 
warmoadgens Tanamedrove teqnikis, warmoebisa da mSeneblobis 
centralur problemas.  
sarwmuno albaTobis (uzrunvelyofis) raodenobrivi zoma-
umtyunebo muSaobis albaToba, ganisazRvreba maTematikuri 
statistikisa da albaTobis Teoriis safuZvelze Camoyalibebuli 
saimedoobis, anu rogorc mas adre uwodebdnen, samSeneblo 
konstruqciebis usafrTxoebaze gaangariSebis TeoriiT. 
naSromis mizania: konstruqciis masis Semcirebis meSveobiT, 
liTonis ekonomia, rasac ganapirobebs gaangariSebis xerxebis 
mizanmimarTulad misadageba; gaumarTlebeli simtkicis maragis 
da konstruqciuli zedmetobebis likvidacia; amaRlebuli da 
maRali simtkicis foladebis gamarTlebulad gamoyeneba. 
naSromis mizans warmoadgens, optimizaciis meTodis 
analiziT (funqciis eqstremumis, am SemTxvevaSi 
minimumis,saZiebeli optimaluri sididiT gawarmoebuli funqciis 
nulTan gatolebiT), nagebobaTa elementebis Semdgom, 
konstruqciul optimizaciaze gadasvla. 
mecnieruli siaxle pirvel yovlisa, warmoCenilia im 
uzustobebis analiziT da SesworebebiT, rac Tan axlavs 
cnobili mecnierebis (a.rJanicini,  v.raizeris) monografiebSi 
mocemul interpretacias da romliTac Cven vsargeblobT, 
funqciis minimizaciis amocanis amoxsna, maragis koeficientTan 
mimarTebaSi mcdaria. ar aris gamoTvlili da gaangariSebuli 
konstruqciuli elementis optimaluri ganivi kveTis farTobis 
uzrunvelyofis (sarwmuno albaTobis) xarisxi, simtkicis variaciis 
sxvadasxva koeficientisa da standartebis ricxvis dros. 
naSromis praqtikuli Rirebuleba. mdgomareobs damuSavebuli 
meTodebisa da kompiuteruli programebis gamoyenebis 
SesaZleblobaSi samSeneblo, manqanaTmSeneblobis, gemTmSeneblobis 
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konstruqciebisa da optimizaciis nebismieri amocanis gadawyvetis 
Ziebis garkveuli meTodebiT gaanariSebisaTvis. igi SeiZleba 
gamoyenebul iqnas saproeqto organizaciebSi, sxvadasxva 
daniSnulebis konstruqciuli elementis daproeqtebisas. 
Sedegebis utyuaroba ganpirobebulia imiT, rom gadamwyveti 
gantolebebis formirebisas gamoiyeneba sayoveTaod miRebuli 
hipoTezebi da daSvebebi, romelTa adekvaturoba damtkicebulia. 
utyuaroba mtkicdeba, agreTve, sxvadasxva avtorebis mier 
miRebuli Teoriuli da eqsperimentuli Sedegebis 
damakmayofilebeli TandamTxveviT. 
naSromis aprobacia da gamoqveynebuli publikaciebi. 
sadisertacio naSromis masalebis mixedviT gamoqveynebulia 4 
samecniero naSromi. moxsenebulia erT saerTaSoriso 
konferenciaze. xolo mTliani naSromi sadoqtoro programiT 
gaTvaliswinebul or seminarze.  
naSromis struqtura da moculoba naSromis sruli moculoba 
aris 111 gverdi. igi moicavs: Sesavals; pirvel Tavs Sesabamisi 
qveTavebiT, sadac mocemulia literaturis mimoxilva, 
variantuli da optimaluri proeqtirebis arsebuli meTodebis da 
gadawyvetebis analizi. meore Tavs qveTavebiT, sadac 
warmodgenilia disertaciis ZiriTadi mecnieruli siaxleebi, 
Sedegebi, maTi analizi. daskvna da gamoyenebuli literatura. 
 
                       naSromis Sinaarsi 
 
SesavalSi warmodgenilia Temis aqtualoba, mecnieruli 
siaxle da naSromis praqtikuli Rirebuleba. 
pirvel TavSi gaanalizebulia Tanamedrove moTxovnebi 
samSeneblo konstruqciebis optimizaciis problemasa da misi 
gadawyvetis meTodebze. 
konstruqciebis optimalur proeqtirebas, saimedoobis 
Teoriis poziciidan analiziT, didi yuradReba eTmoba mravali 
wlis ganmavlobaSi. dReisaTvis gamoikveTa samSeneblo 
konstruqciebis saimedoobis Teoriis intensiuri ganviTarebis 
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procesi. am Teoriis erT-erT yvelaze mniSvnelovan 
mimarTulebad iTvleba konstruqciebis optimizacia, saimedoobis 
kriteriumebis gaTvaliswinebiT.  
konstruqciuli formis optimizaciis problema imdeni xania 
arsebobs, ramden xansac TviT konstruqciebi. yvela droSi 
inJinruli azrovneba mimarTuli iyo im ZiriTadi sakiTxebis 
gadawyvetisken, romlebic dakavSirebulia masalebis maqsimaluri 
ekonomiis miRwevasTan. konstruqciebis damzadebis teqnologiis 
srulyofasTan da maTi montaJis vadebis SemcirebasTan. 
bunebrivia, rom problemis gadawyvetisadmi midgoma yovel 
istoriul etapze ganpirobebuli iyo amave etapze arsebuli 
mSeneblobis Teoriisa da praqtikis doniT.  
konstruqciis efeqtianobas gansazRvravs, pirvel yovlisa, 
masala, romlisganac igia Sesrulebuli. Ukanasknel xans 
liTonis konstruqciebSi farTod iyeneben amaRlebuli da 
maRali simtkicis foladebs, maRali simtkicis bagirebisa da 
mavTulkonebis CaTvliT, romlebic iZleva konstruqciis masis 
mniSvnelovan Semcirebis SesaZleblobas.Aam masalebis racionaluri 
gamoyenebis saferosa da tradiciul sistemebSi maTi xmarebis 
efeqtianobis gamokvlevisadmi miZRvnilia rigi Sromebi. 
foladis da aluminis Senadnobebis konstruqciebis 
proeqtirebis moqmedi normebi Seicavs miTiTebebs ama Tu im 
markis foladebisa da Senadnobebis gamoyenebis Sesaxeb, 
nagebobis daniSnulebaze damokidebulebiT. 
konstruqciis elementebSi sxvadasxva markis foladis 
racionaluri ganawileba mWidrodaa dakavSirebuli sistemis 
tipTan da warmoadgens optimaluri proeqtirebis erT-erT 
mniSvnelovan amocanas. 
nagebobaSi gamoyenebuli konstruqciis zomebi iniSneba 
uSualod damproeqteblis mier, romelic ayalibebs sistemis 
geometriul sqemas.  
geometriuli sqemis SerCevis rekomendaciebi yvelaze ukeT 
aris SemuSavebuli statikurad rkvevadi sistemebisaTvis, 
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romlebSic Siga Zalvebis ganawileba calsaxad ganisazRvreba 
moqmedi datvirTvebiT da sistemis geometriiT. rac Seexeba 
statikurad urkvev sistemebs, aq situacia gacilebiT rTulia.  
RerZebis  erTnairi moxazulobis mqone sistemebisaTvis 
yvelaze metad racionaluri statikuri sqemis SerCevas, e.i. 
saxsrebisa da kvanZuri SeuRlebebis ganlagebis gansazRvras, 
agreTve didi mniSvneloba eniWeba konstruqciis optimizaciis 
saerTo amocanis gadawyvetisas. miRebul gadawyvetilebaze 
damokidebulia, upirvelesad, Siga Zalebis, e.i. masalis 
ganawileba calkeul elementebs Soris. es amocana nawilobriv 
gadawyvetilia farTod gavrcelebul zogierT konstruqciisaTvis 
(mag. saxsrulad dayrdnobili da konsoluri koWebisaTvis, 
saxsriani TaRebisaTvis, rigi CarCovani sistemebisaTvis). 
zogad SemTxvevaSi nagebobis statikuri sqemis SerCeva 
SesaZloa sxvadasxva variantebis Sedarebis safuZvelze. amasTan 
SesaZloa gadawyvetebi, romlebic emyareba konstruqciis 
optimaluri statikuri sqemis SerCevas. magaliTad, optimaluri 
statikurad urkvevi sistema avtomaturad iqceva statikurad 
rkvevadad, zedmeti kavSirebis gamoricxvis Sedegad. 
Rerovani konstruqciis elementTa ganikveTis tipebis 
sakiTxis gadawyveta, rogorc wesi, xdeba masis minimumis 
kriteriumiT gaerTmTlianebis poziciidan, unifikaciisa da 
tipizaciis moTxovnaTa gaTvaliswinebiT. Aamis sailustraciod 
SeiZleba davasaxeloT gamWoli koWebis, Sedgenili ganivi kveTis 
gaerTmTlianebis meTodika, centralurad da garecentrulad 
SekumSuli svetebis mTliani an gamWoli ganivi kveTis da msubuqi 
wamweebis kuTxovanebiani kveTebis daniSvnis rekomendaciebi da 
a.S. termini “optimaluri daporqteba” warmoiSva, saxedobr, 
dasaproeqteblad SerCeuli konstruqciis variantis 
sxvadasxvagvari midgomiT gaangariSebis SemTxvevaSi. Tu 
konstruqcia statikurad rkvevadia, mis elementebSi Zalvebi 
ganisazRvreba SerCevamde. statikurad urkvevi sistemebis 
gaangariSebisas, samSrneblo meqanikis klasikuri meTodebiT 
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(ZalTa, gadaadgilebaTa, kombinirebuli meTodebiT), saWiroa 
Tavidan davniSnoT kveTebi an maTi sixisteebi da Semdeg 
ganvsazRvroT konstrquciis elementebSi moqmedi Zalvebi. aseTi 
midgomisas gaangariSebis saboloo Sedegi damokidebulia 
damporeqteblis gamocdilebasa da intuiciaze. winaswar 
daniSnuli kveTebis zomebze damokidebulia ara marto 
gamoTvlebis Sromatevadoba, aramed konstruqciis ekonomikuri 
maCveneblebic. garda amisa, aseTnairad daproeqtebul 
konstruqciebSi aucileblad aRmoCndeba arasrulad daZabuli 
elementebi, e.i. konstrquciaSi masala mTlianad ar iqneba 
gamoyenebuli.  
amJamad damuSavebulia pirdapiri daproeqtebis meTodebi, 
romlebic emyareba nagebobaTa Teoriis uku amocanis gadawyvetas. 
misi arsi imaSi mdgomareobs, rom statikurad urkvevi sistemebis 
ganivi kveTebi SeirCeva maTSi moqmedi saangariSoO Zalvebis 
mixedviT. agreTve, statikurad urkvevi sistemebisaTvis arsebobs 
Siga Zalvebis ganawilebis uamravi varianti, romlebic 
akmayofilebs wonasworobis pirobebs da Sesabamisad, uamravi 
sistema, romelTa elementebSi Zabvebi nebismieri winaswar 
dadgenili sididis tolia. Uuku amocanis gadawyvetis 
safuZvelze SesaZloa saangariSo Zalvebis mixedviT uSualod 
ganikveTebis SerCeva. 
statikurad urkvev sistemebSi Siga Zalvebis ganawileba 
ganisazRvreba konstrquciis geometriuli sqemiT, saxsrebis 
ganlagebiT, moqmedi datvirTvebiT da elementTa sixisteebis 
fardobiT. zog SemTxvevaSi sixisteebi SeiZleba nebismierad iyos 
daniSnuli, rac ganapirobebs SesaZlo gadawyvetaTa simravles. 
maSin, roca optimalurobis piroba, e.i. masalebis masisa da 
Rirebulebis minimumis miRweva moiTxovs Siga Zalvebis erTaderT 
ganawilebas, gansaxorcielebad konstruqciaSi unda iyos 
Seyvanili raRac sawyisi Zalvebi _ winaswari Zabvebi. Mxolo erT 
SemTxvevaSi, minimaluri masis mqone statikurad urkvevi sistema 
statikurad rkvevadad gadaqcevisas iqneba yvelaze ufro metad 
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momgebiani sawyisi Zalvebis gareSe _ erTi mudmivi datvirTvis 
moqmedebisas. aseTi saxecvlileba Teoriulad SesaZloa agreTve 
cvalebadi datvirTvebis moqmedebisas, amgram am gadawyvetis 
realizaciisTvis saWiroa konstruqciaSi Seyvanil iqnes 
cvalebadi sawyisi Zalvebi, romelTa mniSvnelobebi unda 
icvlebodes konstruqciaze gare datvirTvebis ganlagebaze 
damokidebulebiT. 
unda aRiniSnos, rom winaswar daZabva mniSvnelobis mxriv 
erT-erTi pirvelia konstruqciis formawarmoqmnis progresul 
ideebs Soris.  
winaswari daZabva saSualebas gvaZlevs: 1). daZabuli 
mdgomareoba Seicvalos iseTnairad, rom miRweuli iqnes liTonis 
xarjis Semcireba, e.i.  optimaluri gadawyveta; 2). mivaRwioT 
Zalvebis regulirebas, e.i. SevqmnaT konstruqciisTvis maTi 
yvelaze ufro sasargeblo ganawileba (SekumSuli Reroebi 
gadavaqcioT gaWimulad, Reroebis muSaobis niSancvladi cikli 
SevcvaloT pulsaciuri cikliT da a.S.) aseTi regulirebis 
SesaZlebloba saSualebas gvaZlevs ekonomiurad sasargeblod 
gavanawiloT masala elementebs Soris, gamoviyenoT maRali 
simtkicis foladi, rogorc SekumSuli ReroebisaTvis, aseve 
iseTi ReroebisaTvis, romlebic ganicdian niSancvlad 
zemoqmedebas. 
ganvixiloT liTonis Rerovani konstruqciebis optimaluri 
proeqtirebis ZiriTadi winapirobebi. 
optimaluri proeqtirebis amocanis dayeneba mniSvnelovnad 
gansazRvravs maTi gadawyvetis meTods da Sedegad maTi 
realizaciis SesaZleblobebs. saboloo Sedegi unda 
akmayofilebdes samSeneblo normebsa da wesebis moTxovnebs. 
amitom zomaze meti gamartivebebi dasaSvebi ar aris. nebismieri 
konstruqciis gaangariSeba unda emyarebodes daproeqtebis 
Tanamedrove praqtikaSi miRebul winapirobebs da Seesabamebodes 
samSeneblo meqanikis tradiciuli meTodebis ZiriTad daSvebebs. 
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unda aRiniSnos. rom praqtikulad yoveli liTonkonstruqcia 
eqvemdebareba wrfiv-deformirebul sistemebs, miuxedavad fizikuri, 
geometriuli da xandaxan, konstruqciuli arawrfivobis 
arsebobisa (igulisxmeba zemoqmedebebs, Zalvebs, Zabvebs da 
deformaciebs Soris arawrfivi kavSiri). miRebulia, rom 
fizikuri arawrfivobs ugulvebelyofa dafuZnebulia drekadobis 
sazRvrebSi masalis muSaobis idializaciaze _ foladebis da 
aluminis Senadnobebi ganixileba, rogorc idealuri drekadi 
sxeulebi. geometriul arawrfivobas Tavidan icileben 
datvirTvis qveS daformirebuli sqemis mixedviT, xolo 
konstruqciuls, romelic damaxasiaTebelia calmxrivkavSirebiani 
sistemebisaTvis, magaliTad vanturi konstruqciebisaTvis, am 
kavSirebSi Zalvebis niSanze SezRudvis SemotaniT. 
gawrfivebis CamoTvlili pirobebi realizdeba mxolod 
gaangariSebis gasamartiveblad. maTi gamoyeneba Rerovani 
sistemebis optimizaciis amocanebSi saSualebas gvaZlevs 
gadawyvetisaTvis gamoviyenoT sakmaod damuSavebuli da 
aprobirebuli maTematikuri meTodebi. amave dros, gaangariSebis 
sizuste am SemTxvevaSi iseTivea, rogorc daproeqtebis 
tradiciuli meTodebiT xelmZRvanelobisas. 
rigi mizezebis gamo konstruqciis saimedoobis sakiTxebiT 
ufro adre dainteresdnen, vidre statistikuri dinamikis sakiTxebiT. 
rogorc zogadteqnikuri disciplina, saimedoobis Teoria 
Camoyalibda ramdenime aTeuli wlis win, pirvel rigSi 
radioeleqtronikis, gamoTvliTi teqnikisa da saraketo teqnikis 
ganviTarebis zemoqmedebiT. Tumca pirvelad saimedoobis Teoriis 
sakiTxebi wamoWrili iyo zustad samSeneblo meqanikaSi. pirveli 
naSromebi saimedoobis TeoriasTan dakavSirebiT ekuTvnis m. 
maierssa da n. f. xocialovs, daTariRebuli 1926-1929 ww. aq 
pirvelad gaakritikes dasaSvebi Zabvebis meTodiT gaangariSebis 
koncefcia. am koncefciis sawinaaRmdegod wamoayenes idea 
statistikuri meTodebis gamoyenebis Sesaxeb simtkiceze 
gaangariSebiT. am naSromebSi Cven ukve vpoulobT saimedoobis 
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Teoriis ZiriTad cnebebs. konstruqciis saimedoobis Sesaxeb 
pirveli publikaciebi atarebdnen sadiskusio xasiaTsa da Tavis 
droze ar imsaxurebdnen farTo mowonebas. samSeneblo meqanikaSi 
statistikuri meTodebis danergvis gamorCeuli roli ekuTvis n. 
s. streleckis, romelmac 1935 wlidan dawyebuli gamoaqveyna rigi 
naSromebisa am TemasTan dakavSirebiT, sadac warmodgenilia 
nagebobebis saimedoobis statistkuri koncefciis sistematuri 
aRwera; Seucnobel formaSi am koncefciam Tavisi asaxva 
konstruqciis gaangariSebis meTodSi hpova, zRvruli 
mdgomareobis mixedviT.  
Semdgom wlebSi kvlevebi gagrZelda. am periods miekuTvneba a. 
r. rJanicinis naSromebi, a. freidentalis, a. ionsonis da sxvaTa   
naSromebi. am Sromebs axasiaTebs swrafva gaangariSebis martivi 
sqemebisadmi, romlebic ar iTxoven rTul analitikur aparats. 
sqemebma saSualeba mogvces migveRo movlenis xarisxiani aRwera, 
Segveswavla datvirTvis cvalebadobisa da saimedoobaze 
gamZleobis cvalebadobis zemoqmedeba, dagvesaxa amocana 
optimizaciis Sesaxeb da a.S. amave periodSi daiwyo statistikuri 
meTodebis danergva manqanaTmSeneblobaSi, gemTmSeneblobaSi da 
teqnikis sxva dargebSi. manqanaTmSeneblobaSi saimedoobis 
sakiTxebis SemuSaveba ZiriTadad xdeboda manqanebis detalebis 
gamZleobis problemasTan dakavSirebiT, romlebic muSaobdnen 
cvalebadi daZabulobis pirobebSi. literatura, romelic am dargs 
miekuTvneba Zalian moculobiTia; gamZleobis gaangariSebis 
meTodebis ganviTarebaSi arsebiTi wvlili Seitanes s.v. serensenma 
da misma TanamSromlebma. gemebis konstruqciebis gaangariSebaSi 
gamoyenebuli saimedoobis Teoriis ideebi viTardeboda v.v. 
ekimovis mier. 
ukanasknel ramdenime aTwleuls axasiaTebs kvlevebis 
moculobisa da donis mkveTri zrda. sami mWidrod 
dakavSirebuli idea daedo Teorias safuZvlad. pirveli idea im 
faqtis naTlad gagebisken midis, rom konstruqciis 
eqspluataciis garemo pirobebi da misi qceva eqspluataciis 
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procesSi SemTxveviTi procesebis arsia. amitom saimedoobis 
problemis sworad gadawyveta da konstruqciis saimedooba 
SesaZloa mxolod SemTxveviTi funqciebis Teoriis mizidviT. 
meore ideis Tanaxmad, saimedoobis ZiriTad maCvenebelad 
vRebulobT sistemis parametrebis SesaZlo arsebobas zogierT 
SesaZlo dargSi, amasTan normaluri eqspluataciis darRveva 
interpretirdeba, rogorc am dargidan gamosvla. mesame idea 
Sedgeba imis aRiarebiT, rom konstruqciis mwyobridan gamosvla, 
rogorc wesi aris dazianebis TandaTan dagrovebis Sedegi: 
narCeni deformaciebi, cveTa da a.S. es dazianebebi, gansazRvrul 
sididemde miRwevisas, winaaRmdegobas uweven konstruqciis 
normalur eqspluatacias. amgvarad, saimedoobis maCveneblis 
elementaruli ganmarteba, romelic damaxasiaTebelia adreuli 
naSromisTvis, rogorc zogierTi uTanasworobis Sesrulebis 
albaToba, romelic akavSirebs SemTxveviT sidideebs, adgils 
uTmobs ufro gaRrmavebul da ufro adekvatur ganmartebas 
SemTxveviTi funqciebis Teoriis safuZvelze.  
bolo wlebSi farTod gavrcelda normatiuli gaangariSebebis 
dasabuTebisa da srulyofis samuSaoebi, saimedoobis Teoriis 
cnebebisa da meTodebis gamoyenebiT. es samuSaoebi mimdinareobs 
samSeneblo da teqnikis sxva dargebSic.  
მეორე თავში mocemulia Sedegebi da maTi analizi. zogierTi 
konstruqciis masis ZiriTadi maCveneblebi. Sedgenili koWebis 
ganivi kveTis gaerTmTlianebis amocana; amwisqveSa koWebis 
parametrebis optimizacia; gaWimuli da Runvadi konstruqciuli 
elementis, uecari mtyunebis Sedegad, simtkicis kargvis zaralis 
minimumis ekonomikuri kriteriumis dadgena da a.S.  
Sedgenili koWebis ganivi kveTis gaerTmTlianebis amocana, 
TavisTavad, variantulia da misi gadawyvetis sisworeze didad 
aris damokidebuli koWebis ekonomiuroba da teqnologiuroba. 
Sedgenili koWebis kveTis gaerTmTlianebas, rogorc wesi, iwyeben 
koWis kedlis optimaluri simaRlis dadgeniT, rasac Semdgom 
ukavSireben koWis yvela danarCen parametrs. Sedgenili koWis 
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ganivi kveTis simaRlis SerCeva xdeba ekonomikuri mosazrebiT, 
koWis maqsimaluri dasaSvebi CaRunvis da zogierT SemTxvevaSi, 
samSeneblo simaRlis (sxvaoba fenilis zeda da gadaxurvis qveda 
niSnulebas Soris) gaTvaliswinebiT. winamdebare naSromSi 
SemoTavazebulia koWis optimaluri ganivi kveTis gaerTmTlianebis 
Zalzed martivi da pragmatuli gadawyveta, rac zustad 
miesadageba koWis ganivi kveTis minimizaciis arss. 
koWebi warmoadgenen ZiriTad da umartives, Runvaze 
momuSave, konstruqciul elements. maT farTod gamoiyeneben 
samoqalaqo, sazogadoebriv da samrewvelo Senoba-nagebobebis 
konstruqciebSi. 
koWebis farTo gamoyeneba ganpirobebulia maTi konstruqciis 
damzadebis simartiviT da funqcionirebis saimedoobiT. foladis 
koWebis ganivi kveTis ZiriTad tips simetriuli ortesebri 
warmoadgens, romelic sworkuTxa ganiv kveTze 2,5-jer, xolo 
wriulze 3,4-jer ufro ekonomiuria.  
im SemTxvevaSi, rodesac gaglinuli koWebi (sortamentis 
SezRudulobis gamo) didi malebisa da datvirTvebis dros ver 
akmayofileben Tundac erTs simtkicis, sixistis, saerTo 
mdgradobis, calkeuli elementebis adgilobrivi mdgradobis 
pirobebidan, gamoiyeneba Sedgenili ganivi kveTis koWebi. aseT 
SemTxvevaSi gadamwyveti mniSvneloba eniWeba ekonomikur faqtors.  
koWis masa Sedgeba misi sartyelebis, kedlisa da zogierTi 
damatebiTi elementis masisagan, (sapirapire zesadebebisagan, 
sixistis wiboebisagan da sxva), rac konstruqciuli 
koeficientebiT gaiTvaliswineba. amasTan, koWis simaRlis 
gazrdisas, sartyelebis masa mcirdeba, xolo kedlis masa 
imatebs (nax. 1). amasTan, rogorc naxazidan Cans, koWis 
sartyelisa da kedlis masis funqcia, koWis simaRlis 
cvlilebisas, araerTgvarovnad icvleba: erT SemTxvevaSi erTi 
maTgani mcirdeba. unda arsebobdes iseTi simaRle, romlis 
drosac sartyelebis da kedlis jamuri masa  iqneba yvelaze 
mcire. amgvar simaRles ewodeba optimaluri simaRle hopt 
  
13 
(liTontevadobis mixedviT). imdenad, ramdenadac es monacemi 
gansazRvravs koWze masalis optimalur danaxarjs, koWis masis 
funqciis gamoyenebiT, SesaZlebelia miaxloebiT ganisazRvros 
koWis optimaluri simaRle.       
 
nax. 1. koWis masis kveTis simaRleze damokidebulebis grafiki: 
1–koWi; 2–kedeli; 3–sartyelebi. 
   
1 m. sigrZis koWis masa tolia sartyelebisa da kedlis 
masisa, romlis eqstremumi, am SemTxvevaSi minimumi, warmoadgens 
miznobriv funqcias: 
                                min,22 =+=+= ρψρψ WW
Y
f
Wf hthR
cM
ggg  
sadac c  momentis is nawilia, romelic koWis sartyelze 
moqmedebs; 
            M–saangariSo momenti, romelic koWze moqmedebs; 
            ρ –liTonis simkvrive;  
            h–koWis simaRle,  
           YR –koWis masalis saangariSo winaRoba;  
           Wt –koWis kedlis sisqe;  
          f
ψ –sartyelebis konstruqciuli koeficienti (sartyelis 
faqtiuri farTobis fiqtiur farTobTan damokidebuleba);  
         Wψ –kedlis konstruqciuli koeficienti. 
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koWis masis minimumis gansazRvrisaTvis, viRebT koWis masis 
gamosaxulebidan warmoebuls  simaRlis mixedviT da vutolebT 
nuls: 
                        .02 2 =+−= ρψ
ρψ
WW
Y
f t
Rh
cM
dh
dg
 
                            ,2 2 WW
yW
f t
Rh
cM
ψ
ψ
=   
gavamravloT gantolebis orive mxare h -ze, maSin gveqneba:            
  ;2 WWW
yW
f th
Rh
cM
ψ
ψ
=   ( ) ;22 fYf ghRcM =ψ  ;WWW ght =ψ  .2 fW gg =    (1) 
aq Tu SevitanT tolobas  ,WRM Y =  miviRebT 
                  ,2 WWWfopt tWktWch == ψψ                   (2) 
am formulidan cxadia, rom koWis simaRles da kedlis 
sisqes didi gavlena SeuZlia moaxdinos kveTis ekonomiurobaze. 
amasTan, rac naklebi sisqisaa kedeli, miT metia koWis simaRle 
da saWiro/gamosadegi koWis kveTi. 
koWis optimaluri simaRle SeiZleba gamoisaxos kedlis 
mocemul moqnilobasTan damokidebulebiT:      
                     ( ) .15.123 33 WWh WWopt λλ ==                     (3)           
es formula advilad SeiZleba gamoviyvanoT opth -is formulidan 
(2), Tu tolobis orive mxares aviyvanT kvadratSi da 
gavamravlebT h-ze, miviRebT: 
               ( ) ( ) ( ) ,22322 WkhtWkhhtWkhh WWW λ==→=  
saidanac, 
                      ( ) 3133 2 ,WkWkh WW λλ ==  
                         .1,1 3 Wh Wopt λ≈  
rac Seesabameba (3)-s. aq kedlis moqniloba 
                               .WWW th=λ  
aq Cven ugulebelvyofT, (2) an (3) formuliT dadgenili 
optimaluri simaRlis gamoyenebiT kveTis Sedgenis miRebul 
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meTods da uSualod  (1) formulaSi Sesabamisi damokidebulebebis  
SetaniT (nax. 2) vaxdenT optimaluri ganivi kveTis 
gaerTmalTanebas.  
optimaluri ganivi kveTis koWSi kedlis masa tolia 
sartyelebis (Taroebis) masisa (1), anu kedlis ganivi kveTis 
farTobi tolia sartyelebis ganivi kveTis farTobebis jamisa 
[1.2.3]: 
,2 fW AA =   ,2 ffWW tbth =                        (4) 
sadac Wt  da ,ft  Sesabamisad, koWis kedlisa da sartyelis 
sisqeebia; fW bh , –koWis kedlis simaRle da sartyelis sigane. nax. 
2-ze mocemul aRniSvnebs Tu SevitanT (4)-Si, gveqneba:  
 
                              nax. 2 
 
                                             ,2 21 WWWW thkkth =                           (5) 
aqedan  
                    ,12 21 =kk  .5,021 =kk                          (6) 
oTxi cvladidan ,Wh ,Wt ,1k ,2k romlebic gansazRvraven koWis 
ganivi kveTis formas, proeqtirebis ucnobebad iTvlebian ,Wh  Wt  
komponentebi, xolo 1k da 2k  warmoadgenen determinebul sidideebs. 
koWis saerTo mdgradobis pirobidan gamomdinare, sartyelis 
horizontaluri furclis sigane, simetriuli ortesebri ganivi 
kveTebisaTvis, miRebulia (0,5...0,2) koWis kedlis simaRlisa, xolo 
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sisqe araumetesi 2-3 kedlis sisqisa. piroba (6) kidev ufro 
zRudavs am diapazons:  ;25,0.....2,01 =k  ;5,2.....22 =k  sartyelis sigane 
( ) Wh⋅25,0...2,0 , sisqe ( ) Wt⋅5,2...2 , magram yovel wyvilSi daculi unda 
iyos piroba (6) .5,021 =⋅ kk  
maqsimaluri normaluri Zabva tolia: 
                       ,
2
maxmax
max
xx I
hM
W
M
==σ                         (7) 
sadac maxM maqsimaluri saangariSo mRunavi momentia;  
       xI –koWis ganivi kveTis inerciis momenti xRerZis mimarT;  
       
h
IW xx
2
= –ganivi kveTis winaRobis momenti; 
       h–koWis simaRle (sartyelis inerciis moments, maTi 
sakuTari RerZis mimarT simciris gamo ugulebelvyobT).     
inerciis momentis gamosaxuleba Caiwereba Semdegi saxiT: 
                          .
2
2
12
2
21
3






+=
h
tkhkhtI WWWWx  
Tu CavTvliT, rom Whh ≈  [7,9], gveqneba: 
                       ).61(
12 21
3
kkhtI WWx +=                         (8) 
SezRudva Zabvaze gamoisaxeba utolobiT: 
                        .0max ≤− cYR γσ                           (9) 
Tu (7)-Si SevitanT inerciis momentis mniSvnelobas (8), maSin 
utoloba miiRebs saxes: 
                ,)61(
6
21
2
max
max cY
WW
R
kkth
M γσ ≤
+
=                    (10) 
sadac YR masalis (foladis) saangariSo winaRobaa; cγ –muSaobis 
pirobebis koeficienti. SevitanoT (10)-Si me-(6) gamosaxuleba da 
CavweroT simtkicis piroba:  
                              cYR γσ =max   
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                    ( ) .5,1 2max cYWW RthM γ=                         (11)       
simtkicis pirobidan (11) ganisazRvreba koWis kedlis 
optimaluri simaRle, sisqesTan Wt -sTan damokidebulebiT: 
                    .5,1 max WcYwopt tRMh γ=                        (12) 
(12) formula erTdroulad akmayofilebs koWis optimaluri 
ganivi kveTisa da simtkicis pirobas. 
(12) formulaSi yvela sidide cnobilia, garda Wt -si, 
romelic saorientaciod aiReba cxrilidan Wh -sTan kavSirSi. 
simtkicis pirobidan (11) koWis kedlis Wt -s winaswari 
dadgenisTvis iyeneben agreTve miaxloebiT daSvebas 
( ) lhW 131.....101=   [8, 9],  sadac l koWis malia. 
cxrili 1 
koWis simaRlisa da kedlis sisqis rekomendirebuli 
Tanafardobebis cxrili 
     ,h   მ 1 1,5 2 3 4 5 
   
,Wt    მმ 8—10 10—12 12—14 16—18 20—22 22—24 
WWW th=λ  100—125 125—150 145—165 165—185 185—200 210—230 
SeniSvna: Wλ -s dabali minimaluri mniSvnelobebi damaxasiaTebelia 
koWebisTvis, romlebic damzadebulia amaRlebuli simtkicis 
foladebisagan. 
vinaidan ricxviT magaliTSi erT-erTi saxelmZRvanelodan 
[1], dakmayofilebulia yvela (simtkicis, sixistis, koWis kedlis, 
Taros da saerTo mdgradobis) piroba, garda koWis kedlis ganivi 
kveTis farTobis sartyelebis farTobebis jamTan tolobis (anu 
optimalurobis) pirobisa, analizisaTvis, swored am magaliTis 
monacemebiT vawarmoebT konstruqciuli pirobiTi optimizaciis 
Cveni inetrpretaciiT realizacias.  
magaliTis monacemebi Semdegia: 12=l m, 23=YR kn/m2, 1=cγ , 
41006,2 ×=E kn/sm2,  7,128=nq kn/m, 153=q kn/m,  
                                   6,2316
8
127,1288/
2
2
=×== lqM nn  knm, 
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                                      2754
8
121538/
2
2
=×== qlM  knm, 
                                       .8412,027546,2316 ==MM n  
amjerad viRebT Wt =10 mm=1 sm, maSin ( )1=cγ  gveqneba:  
                              134018,1341232754005,1 ≈=××=Wopth  sm 
optimaluri ganivi kveTis koWisaTvis 1342 == ffWW tbht sm2. Tu 
aviRebT ft =20 mm=2 sm, 134222 =×= fff btb  sm2, maSin fb =33,5 sm. 
Teoriulad daculia koWis farTobis, sartyelebis ganivi kveTis 
farTobebis jamTan tolobis piroba. praqtikulad, mciredi 
koreqtirebiT, advilad ganxorcieldeba am Sedegebis 
furcvlovani foladis naglinis arsebul gabaritebTan Sejereba. 
koWis umciresi rekomedirebuli simaRle minh ganisazRvreba 
sixisteze (meore zRvruli mdgomareoba) gaangariSebiT_misi 
zRvruli CaRunviT. 
koWis sigrZeze moqmedi, Tanabrad ganawilebuli 
datvirTvisaTvis maqsimaluri CaRunva tolia: 
                         ( ) ,3845 4max EIlgPf nn +=  
sadac nP  da ng  Sesabamisad droebiTi (aucilebel SemTxvevaSi 
dinamikuri koeficientis gaTvaliswinebiT) da mudmivi 
normatiuli datvirTvebia koWis erTeul sigrZeze;  
         EI –koWis sixiste Runvisas,  
           l –koWis mali. 
    Tu CaRunvis formulaSi SevitanT ( ) ,82 nnn MlgP =+  gveqneba 
                        EIMlf n 485 2max =                          (13) 
aseve, Tu gaviTvaliswinebT, rom ,cYRMW γ= ,2WhI = cYRMhI γ2=  
miviRebT: 
                      ,4810 min
2
max MEhMRlf ncY γ=      
aqedan                           
                                    .8,42min MEfMRlh uncYγ=                     (14) 
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 koWis CaRunvis fardoba malTan ( ),lf  misi funqciuri 
daniSnulebidan gamomdinare, reglamentirebulia normebiT. Cven 
SemTxvevaSi [ ],400max lff u ≤=  maSin minimaluri simaRle:  
                                  .8,4400min EMMlRh ncY ×= γ                     (15) 
 koWis minimaluri simaRle sixistis pirobiT, (15) 
formuliT, igive iqneba, rac [1]-Sia miRebuli:  
           9492,931006,28,44008412,0231200 4min ≈≈×××××=h sm. 
1,1( 1 =C  plastikurobis koeficientis gaTvaliswinebiT 
3,1033012,1031,192,93 ≈=× sm,  igive, rac [1]-Si).  
koWis minimaluri simaRle naklebi unda iyos mis 
optimalur simaRleze ( )opthh <min .     
adgilobrivi mdgradobis kargvis ganxilvisas, kedlis 
gamoburcvis formebi aiReba iseTnairad, rogorc firfitis 
mdgradobis kargvisas. SekumSuli sartyelis ganakids ( ),5,0 Wflf tbb −=  
mis sisqesTan fardobis saTanado SerCeviT:  
                              .5,0 Yflf REtb ≤                           (16) 
igive monacemebiT: 5,33=fb sm, 1=Wt  sm, 22 == Wf tt  sm,     
( ) 25,1615,335,0 =−=lfb sm, 125,8225,16 ==flf tb sm 
unda dakmayofildes piroba (16)                 
                159637,149274,295,0231006,25,0 4 ≈≈×≈×≤flf tb  sm, .15125,8 <  
koWis kedlis, grZivi sixistis wiboTi damatebiTi 
gaZlierebis gareSe, adgilobrivi mdgradobis uzrunvelyofisaTvis, 
aucilebelia kedlis pirobiTi moqniloba .5,5 σλ YW R≤  Tu Zabva 
koWis SekumSul sartyelSi σ ,      
saangariSo winaRobas YR -s gautoldeba, maSin 5,5≤Wλ -is da 
kedlis mdgradobis piroba iqneba:   
                                   ( ) .5,5 ERht YWW ≥                       (17) 
134=Wh  sm, 1=Wt sm; me-(17) formuliT xdeba koWis kedlis 
mdgradobaze Semowmeba:       
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                 ( ) ;8,08137,01006,2235,5134 4 ≈≈××≥Wt   .8,01 >=Wt  
miznad dasaxulia foladis iseTi amwisqveSa koWis 
parametrebis optimizacia, romlis daproeqtebac xdeba muSa 
naxazebis stadiaze. ganixileba Wrili da uWri koWebi 
SeduRebuli ortesebri da saerTo jamSi asimetriuli kveTiT da 
kedlis gamagrebiT ganivi da, Tu es racionaluria, grZivi 
sixistis wiboebiT. miiCneva, rom koWis saerTo mdgradobas 
uzrunvelyofs mamuxruWebel-gamWoli an erTiani, makavSirebeli 
da damxmare ferma an momijnave malis koWi. mraval dasaSveb 
gadwyvetilebas Soris sxvadasxva varianti SeiZleba 
gansxvavdebodes konstruqciiT, liTonis masiT, damzadebis 
SromatevadobiT da fasiT. aucilebelia amwisqveSa koWis 
parametrebi ise ganisazRvros, rom varianti optimaluri iyos 
SerCeuli parametriT, magaliTad fasiT. 
eqstremumis Ziebis igive meTodi iqna gamoyenebuli 
foladis svetebis bazis elementTa optimizaciisas. aq eqvsi 
parametria: filis sigrZe, sigane da sisqe; traversis simaRle da 
sisqe; ankeruli WanWikebis diametri. sainteresoa, rom filis 
sisqiT, SegviZlia ganvsazRvroT misi sigane da sigrZe, aseve 
ankeris WanWikebis diametri. rac ufro sqelia fila, miT ufro 
metia sigane da naklebi sigrZe, aseve ankeruli WanWikebis meti 
diametri SeiZleba hqondes, amasTanave traversis zomebi mcirdeba. 
CavTvaloT, rom gvaqvs mxolod ori damoukidebeli 
parametri: filis sisqe da traversis zogadi parametri _ misi 
kveTis zomebis fiqsirebuli wyvili. bazis es ori parametri 
dakavSirebulia aseTi urTierTdamokidebulebiT: rac ufro 
sqelia fila, miT ufro naklebi zomis unda iyos traversi. 
amgvarad, gveZleva optimizaciuri amocanis gadaWris 
SesaZlebloba zRudeTa sazRvris gaswvriv moZraobis gziT. 
optimalurobis kriteriumia _ filis, traversebis da 
ankeruli WanWikebis erToblivi Rirebuleba (radgan es 
elementebi SeiZleba gakeTdes sxvadasxva markis foladisgan). 
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amocanis gadaWris sqema gamoiyureba Semdegnairad. filis 
TiToeuli fiqsirebuli sisqisTvis ganisazRvreba misi gaTvlili 
sigane (traversebis sazRvrebsgareT filis dasaSvebi gatanidan 
gamomdinare), gaTvlili sigrZe (fundamentis betonis gaTvlili 
winaRobisa da filis siganidan gamomdinare), ankeruli WanWikebis 
diametri (filis sigrZidan gamomdinare). Tavdapirvelad viRebT 
filis met sisqes. Tuki morigi traversis zomebi ar 
akmayofilebs aucilebel SezRudvebs (mRunavi momenti, winaRobis 
Zala, traversis mdgradoba), viRebT Semdeg traverss meti 
farTobiT, winaaRmdeg SemTxvevaSi mcirdeba filis sisqe. 
amrigad, samSeneblo LliTonis konstruqciaTa parametrebis 
optimizirebis amocanebis didi jgufis gadaWra SeiZleba 
realizebul iqnas SedarebiT martivi meTodebis gamoyenebis 
gziT. 
axla ganvixiloT gamWoli kveTis mqone aracentrulad 
SekumSuli svetebis optimizirebis zogierTi sakiTxi. rogorc 
Cans, saerTo jamSi optimizaciis parametrebi iqneba: Stoebs 
Soris manZili (svetis sigane), gisosebis kvanZebs Soris manZilebi 
(biji), Stoebisa da gisosebis kveTis zomebi. rogorc wesi, 
xiduri amweebian nagebobebSi svetis sigane ganisazRvreba xiduri 
amweebisa da kedlebis. ,,Stos farTobi _ gisosis biji’’ 
mocemulia miznobrivi funqciis donis ZiriTadi zRudeebisa da 
xazebis damaxasiaTebeli ganlageba. igulisxmeba, rom svets aqvs 
simetriuli ganivi kveTi, ilustracia rom mosaxerxebeli iyos 
Stos yvela parametri (ortesebri kveTis StosaTvis _ es aris 
svetis kedlisa da Taroebis zomebi) Canacvlebulia erTi 
parametriT _ Stos farTobiT. marTlac, rig SemTxvevebSi Stos 
farTobi SeiZleba mogvevlinos misi erTaderTi parametris saxiT 
(magaliTad, naglini profilebisTvis). garda amisa, SegviZlia 
CavTvaloT, rom Stos farTobi korelirebulia mis optimalur 
zomebTan, amitom Stos farTobis gamoyeneba misi geometriuli 
zomebis Sesaxeb daaxloebiTi informaciis matareblis saxiT 
xSirad gamarTlebulia. 
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sainteresoa aRiniSnos, rom TiToeuli Stosa da 
mTlianobaSi svetis mdgradoba Runvis sibrtyidan, ar aris 
damokidebuli gisosis bijze,Ggisosis bijis cvlilebaze 
konstruqciul diapazonSi. dabolos, ori SezRudva, sadac 
gisosis bijis cvlileba gavlenas axdens zidvis unarze: svetis 
mdgradoba Runvis sibrtyeSi da Stos mdgradoba gisosis or 
mosazRvre kvanZs Soris, aCveneben, rom orive SemTxvevaSi gisosis 
bijis zrdasTan erTad Stos farTobic izrdeba. 
miznobrivi funqcia _ Stoebisa da gisosis Rirebuleba, 
gososisa da Stos Soris garkveuli kuTxis arsebobis 
SemTxvevaSi, gisosis liTonis masa da Sesabamisad misi 
Rirebuleba iqneba minimaluri. am kuTxis zrdasTan erTad 
mcirdeba zewola iribanebSi da maTi kveTebi, magram izrdeba 
iribanebis erToblivi sigrZe, masa da Rirebuleba, xolo kuTxis 
SemcirebiT izrdeba iribanebis sigrZe, maTSi arsebuli Zalvebi, 
aseve izrdeba maTi farTobi, masa da Rirebuleba. miznobrivi 
funqciis miaxloebiTi maxasiaTebeli warmodgenilia misi Runvis 
sibrtyeSi mdgradobiT. Zalian xSirad gamWol svetebSi zidvis 
unari ganisazRvreba Stos mdgradobiT Runvis sibrtyidan. aq 
unda aRiniSnos, rom am SemTxvevaSi iseTi zRudeebi, rogoricaa 
svetis mdgradoba mTlianobaSi da calkeul StoSi (panelSi) 
gadaxris sibrtyeSi ar aris aqtiuri: arsebobs zidvis unaris 
garkveuli maragi am mdgomareobebSi, riTac SegviZlia 
visargebloT svetis konstruqciuli formis gasamartiveblad. 
magaliTad, uari vTqvaT iribanebze da svetis konstruqcia 
gavxadoT uiribno. Tuki StoSi arsebuli panelis adgilobrivi 
daxrilobidan momdinare damatebiTi zewolebi kompensirdeba 
zidvis unaris arsebuli maragiT, maSin konstruqciuli formis 
aseTi cvlileba SeiZleba mizanSewonili iyos, vinaidan, 
samSeneblo koeficientis garkveuli zrdis miuxedavad, 
konstruqcia mniSvnelovnad martivdeba.  
optimizaciis nebismieri amocanis gadawyvetas eZeben 
garveuli meTodebiT, romlebic damokidebulia daproeqtirebis 
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gansaxilveli amocanis pirobaze, dasaproeqtebeli 
konstruqciuli formis Seswavlis xarisxze, damproeqteblis 
momzadebis doneze. Ziebis mTeli mravalsaxeobisas, optimaluri 
gadawyvetilebis meTodebi SesaZloa gavaerTianoT sam ZiriTad 
jgufad: variantebis Sedareba; eqstremalur amocanaTa 
gadawyveta; maTematikuri programireba; 
variantebis Sedarebis meTodi mdgomareobs teqnologiuri 
moculobis mixedviT momavali nagebobis proeqtis ramdenime 
SesaZlo variantis damuSavebaSi da miRebuli Sedegebis 
SedarebaSi obieqtis xarisxis ganmsazRvreli romelime 
(Cveulebriv, teqnikur-ekonomikuri) kriteriumis mixedviT. 
am meTodis SedarebiTi simartive iZleva nebismieri 
sirTulis amocanebis gadawyvetis SesaZleblobas, sistemis tipis, 
gamamTlianebeli da geometriuli parametrebis, masalebis, 
elementTa ganivi kveTebis formebisa da zomebis, kvenZebisa da 
SeerTebebis varirebis safuZvelze. 
variantuli proeqtirebis procesis mniSvnelovnad daCqareba 
SesaZloa masebis, Sromatevadobis da Rirebulebebis maCveneblis 
i. lixtarnikovis mier damuSavebuli meTodikiT gansazRvrisas. 
variantTa Sedarebis meTodis ZiriTadi naklovaneba, metad 
didi Sromatevadobis garda, imaSi mdgomareobs, rom ukeTesad 
miiReba erT-erTi ganxiluli varianti, maSin roca optimaluri 
gadawyveta SesaZloa ar aRmoCndes am variantebs Soris. 
eqstremalur amocanaTa gadawyvetis maTematikurma meTodebma 
gamoyeneba hpova proeqtirebis kerZo amocanebis gadawyvetisas, 
erTi, iSviaTad ramdenime parametris arsebobisas. am meTodebiT 
sazRvraven konstruqciis romelime erT parameters, magaliTad 
yvelaze ufro momgebian mals, kveTis optimalur simaRles da a.S. 
meTodis arsi mdgomareobs saoptimizacio funqcionalis 
(konstruqciis masis an Rirebulebis) analizuri gamosaxulebis 
SedegebSi da Semdgom mis eqstremumze gamokvlevaSi. kompiuteruli 
prgramebis gamoyeneba iZleva aseve mravalparametriani amocanebis 
gadawyvetis SesaZleblobas. 
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am meTodebis ZiriTadi naklovanebebia: mosaZebn 
funqcionalsa da maoptimizirebel parametrebs Soris pirdapiri 
analizuri damokidebulebebis dadgena da is siZnellebi, 
romlebic dakavSirebulia gamosakvlevi funqcionalebis 
globaluri minimumis moZebnasTan, rac mravalparametriani 
amocanebis SemTxvevaSi metad rTulia. 
konstruqciis optimaluri parametrebis analizuri gziT 
moZebnis mcdelobisas, Seqmnil winaaRmdegobaTa daZlevis 
SesaZleblobas mniSvnelovnad iZleva maTematikuri programireba; 
misi daxmarebiT SesaZlebelia iseTi amocanebis gadawyveta, 
romlebic mocemulia ara mxolod mkacri gantolebebiT, aramed, 
aseve ufro moqnili utolobebiT. 
konstruqciis optimaluri proeqtireba, saimedoobasTan 
kavSirSi, warmoadgens Tanamedrove teqnikis, warmoebis da 
mSeneblobis centralur problemas. uzrunvelyofis (sarwmuno 
albaTobis) xarisxi ganisazRvreba maTematikuri statistikis da 
albaTobis Teoriis safuZvelze Camoyalibebuli, saimedoobis 
TeoriiT. 
moTxovnili uzrunvelyofisadmi racionalur midgomas 
warmoadgens konstruqciis agebis sawyisi danaxarjebis, 
damatebuli nagebobis funqcionirebis periodSi SesaZlo 
dazianebisa da ngrevisagan zaralis minimumis, ekonomikuri 
kriteriumis dadgena. optimizaciis klasikuri meTodis analiziT 
(funqciis eqstremumis, am SemTxvevaSi minimumis saZiebeli 
sididiT gawarmoebuli funqciis nulTan gatolebiT) nagebobaTa 
elementebis Semdgom konstruqciul optimizaciaze gadasvla. 
Cawerilia Rirebulebis miznobrivi funqcia uecari mtyunebis 
SemTxvevisaTvis, konstruqciuli elementis simtkicis kargvisas, 
rac gulisxmobs mtyunebis imdenad mcire gamovlenis albaTobas, 
rom ganmeorebiTi mtyunebis SesaZlebloba ugulvebelyofilia. 
gansazRvrulia usafrTxoebis koeficientis (saimedoobis indeqsis), 
maragis koeficientisa da konstruqciuli elementis ganivi 
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kveTis farTobis optimaluri mniSvnelobebi, uzrunvelyofis 
(sarwmuno albaTobis) moTxovnis sxvadasxva xarisxis Sesabamisad. 
samSeneblo konstruqciebis optimaluri proeqtireba, maTi 
eqspulataciis procesis albaTobiTi aRweris safuZvelze, 
mdgomareobs konstruqciebis saangariSo parametrebis gansazRvraSi, 
romlebic ekonomikurad dasabuTebuli saimedoobiT SeZleben 
uzrunvelyon  konstruqciis normaluri eqspulataciis pirobebi, 
maTi funqcionirebis mTeli periodis ganmavlobaSi. amis miRweva 
SesaZlebelia  konstruqciis  agebis  da eqspluataciis saSualo  
mosalodneli danaxarjebis minimizaciis meSveobiT. 
nagebobaTa gaangariSebis optimizaciuri midgomis damuSavebisas  
unda gaviTvaliswinoT, rom sxvadasxva nagebobebis da 
konstruqciuli elementebis dazianebas, an rRvevas, mivyavarT 
sxvadasxva Sedegebamde, dawyebuli advilad aRmosafxverilidan 
da damTavrebuli katastrofulamde. aqedan gamomdinare, 
naklebad sapasuxismgeblo da mcire Rirebulebebis 
konstruqciebi moiTxoven naklebi xarisxis uzrunvelyofas 
(sarwmuno albaTobas), vidre maRal sapasuxismgeblo 
konstruqciebi.                                           
sufTa ekonomikuri pasuxismgeblobis nagebobebisaTvis, 
romelTa dazianeba ar iwvevs (garda nagebobis aRdgenasTan an 
eqspulataciis droebiT SewyvetiT gamowveul remontTan da sxva 
xarjebTan dakavSirebul) fulad zaralsa da sxva Sedegebs, 
optimaluri saimedooba ganisazRvreba Rirebulebis miznobrivi 
funqciis Semdegi gamosaxulebiT: 
min,
1
0 =+= ∑
=
i
n
i
iUVCC                       (22) 
sadac C  nagebobis agebis da SesaZlo dazianebebisgan an 
ngrevisagan gamowveuli danaxarjebia; 0C −nagebobis agebis 
Tavdapirveli Rirebuleba; iV -calkeuli dazianebebis albaToba; 
iU -TiToeuli dazianebiT gamowveuli zarali; n -sxvadasxva saxis 
mtyunebebis raodenoba. 
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miznobrivi funqciis minimumis analizuri piroba, rodesac 
TiToeuli dazianebis albaToba ar aris damokidebuli sxva 
dazianebaTa albaTobaze, Caiwereba Semdegi saxiT: 
                         .0
1
0
=





∂
∂
++
∂
∂
∑
=
n
i i
i
ii
i V
UVU
V
C
                  (23) 
 davuSvaT, rom mtyuneba realizdeba, ramdenime SesaZlo, 
damoukidebeli zRvruli mdgomareobidan, erT-erTis miRweviT. 
SevniSnavT, rom mSeneblobaSi miRebul mtyunebaTa albaToba 
Zalzed mcirea da uxeSi SefasebiT, rigi maTi mniSvenlobebisa 
Seadgens V=10-3-ekonomikuri pasuxismgeblobis nagebobebisTvis, an 
zRvruli mdgomareobebisaTvis, romlebic ar warmoadgenen 
saSiSroebas sicocxlisTvis. 
mxolod erTi saxis mtyunebis albaToba, magaliTad Reros 
an koWis simtkicis kargva da am saxis rRvevisagan gamowveuli 
zarali, SeiZleba warmovadginoT Semdegi formiT 
,ABU β+=                            (24) 
sadac B  aris konstruqciuli elementis ganivi kveTis zomebisagan 
damoukidebeli zarali; Aβ -zarali dakavSirebuli elementis 
aRdgenasTan (proporciulia misi ganivi kveTis A ); β -mudmivi 
koeficienti. 
analogiuri formiT SeZleba warmovadginoT agebis 
Tavdapirveli Rirebuleba:                    
                                               ,0 aAC += θ                             (25) 
sadac θ  da a  mudmivi sidideebia. 
gantolebaTa sistema (23) Cveni SemTxvevisaTvis miiRebs 
saxes: 
.00 =
∂
∂
++
V
UVU
dV
dC
                      (26) 
 zogadad C −s eqstremumis (am SemTxvevaSi minimumis) 
gansazRvra SeiZleba vawarmooT ara mxolod mtyunebis albaTobiT 
V -Ti, aramed nebismieri sxva parametriT, romelzedac 
damokidebulia C  sidide, magaliTad konstruqciis elementis 
ganivi kveTis zomebiT, anu farTobiT .A  
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Tu (26) gamosaxulebaSi SevitanT U -sa (24) da 0C -is (25) 
mniSvnelobebs da gavawarmoebT A -Ti, miviRebT: 
                      ( ) ,0=++
∂
∂
+ AB
A
VVa ββ                     (27) 
radganac B  da θ  ar arian damokidebuli rRvevis albaTobaze V , 
romelic ganivi kveTis A  farTobis funqcias warmoadgens. 
  ganvixiloT rRvevis martivi SemTxveva, rodesac simtkicis 
rezervi warmodgenilia Semdegi saxiT: 
                          ,
~~~ NRAL −=                             (28)  
sadac R~  SemTxveviTi sidide, masalis simtkicis zRvaria; N~ -gare 
datvirTvis gamowveuli Zalva; A -ganivi kveTis farTobi. 
(28) gamosaxulebis maTematikuri lodini da dispersia 
Caiwereba Semdegi saxiT:              
                      ,
~~~ NRAL −= .2 NRL DDAD +=                   (29) 
SemTxveviTi sididis standarti iqneba 
.
2
NRLL DDADS +==                      (30) 
  SemTxveviTi sidideebis R~ -sa da N~ -s normaluri ganawilebis 
SemTxvevaSi, L~ -is ganawilebis mrudic iqneba normaluri. aqedan 
gamomdinare SeiZleba gamoviyenoT, zogadad φ -iT aRniSnuli, 
farTod gavrcelebuli, gausis albaTobis integralis cxrilebi. 
normaluri ganawilebis integraluri funqcia: 
             ( ) ,
2
exp
2
1
0
2
dxxX
x
∫
−
=
pi
φ                       (31) 
miiRebs saxes: 
( ) .
~
2
1






−
+=
LS
LLLP φ                          (32) 
 rRvevis albaToba V tolia; 
               ( ) ( ).00 PdLLPV == ∫
∞−
                         (33) 
ganawilebis normaluri kanonis SemTxvevaSi (15), Tanaxmad (16)-isa, 
gvaZlevs:                
( ).5.0
~
5.0
~05.0 γφφφ −=





−=





−
+=
LL S
L
S
LV            (34) 
saimedoobis uzrunvelyofis maCvenebeli iqneba: 
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           ( ) ( ),5.05.011 γφγφ +=+−=−= VP                 (35) 
sadac LSL=γ  aris usafrTxoebis maxasiaTebeli, anu standartebis 
ricxvi, romelic (29)-isa da (30)-is (maTematikuri lodinis da 
standartis) Setanis Semdeg Caiwereba: 
            .
2
NRL DDA
NRA
S
L
+
−
==γ                       (36) 
ganvsazRvroT warmoebuli 
  ( ) ( ) ,' 232 NR
RN
DDA
ADNRDV
A
V
+
+⋅
−=
∂
∂
⋅
∂
∂ γφ
σ
                 (37) 
romlis (27)-Si Setanis Semdeg optimaluri farTobis A -s 
gansazRvris gantoleba (37) miiRebs saxes: 
( ) ( ).' 2322 ABDDA
ADNRD
DDA
NRAVa
NR
RN
NR
βφβ +⋅
+
+⋅
⋅








+
−
=+          (38)      
am gantolebaSi 
                         ( ) .
2
exp
2
1
'
2x
x
−
=
pi
φ  
 me-(38) gantolebaSi farTobi A  SeiZleba gamoisaxos 
pirobiTi maragis koeficientiT: 
              
.
,
RNA
NRA
ξ
ξ
=
=
                           (39) 
maSin (34)-is gaTvaliswinebiT miviRebT: 
 ( ) .
1
'
1
2
1
3222
222
222222 






+⋅
+
+
×








+
−
=
















+
−
−+
R
NBa
NR
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NRNR
βξ
ωξω
ξωξω
ωξω
ξφ
ωξω
ξφβ (40) 
 formula (40)-Si φ -isa da 'φ -is argumenti, rogorc zemoT 
iyo aRniSnuli (36), warmoadgens standartebis ricxvs, anu 
saimedoobis indeqss: 
                             ,
1
222
NR ωξω
ξγ
+
−
=  
sadac RSRD RRR ==ω  da ,NSND NNN ==ω  Sesabamisad, R
~
 da 
N~  SemTxveviTi sidideebis cvalebadobis (variaciis) koeficientebia. 
 (39) gantolebiT ganisazRvreba konstruqciuli elementis 
ganivi kveTis A  farTobis optimaluri mniSvneloba saimedoobis 
uzrunvelyofis  (sarwmuno albaTobis) nebismieri xarisxiT. 
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 (40) gantoleba advilad amoixseneba ricxviTi meTodiT, 
Cvens mier moTxovnili uzrunvelyofis Sesabamisi, maragis 
koeficientis ξ −s mimarT. am SemTxvevaSi viRebT 999,0=P  
sarwmuno albaTobiT SerCeul maragis koeficients 577,1=ξ , 
rasac miesadageba realuri aucileblobiT gansazRvruli 
monacemebi: ];2[1,0== NR ωω  200=N kn, 20
~
=R kn/ , mudmivebi ];4[β=a  
B  ukavSrdeba β -s am ukanasknelis uzrunvelyofis xarisxis 
Sesabamisad. am monacemebis Setanisa da β -ze gayofis Semdeg (40) 
gantoleba Caiwereba aseTi saxiT: 
  ( ) ( )[ ].1001,001,0
01,001,0
01,001,0
1
'
01,001,0
15,1
32
2
22
ξβ
ξ
ξξ
ξ
ξφξ
ξφ +⋅
+
+
⋅








+
−
=








+
−
− B (41) 
aq βB  fardoba, rodesac 577,1=ξ -s, toli iqneba 
05,8=βB -s da icvlebaξ -s cvalebadobis Sesabamisad. ganisazRvreba 
(41) tolobis TiToeuli wevri.    
pirobiTi maragis koeficienti ξ , rodesac vuSveb rom 
ωωω == NR , ganisazRvreba formuliT: 
                         .
1
21
22
22
ωγ
ωγγωξ
−
−+
=                       (42)  
normaluri ganawilebis kanonis integraluri (gausis) 
mrudis funqcia iqneba [8]: 
                   ( ) .999,009,3
01,0577,101,0
1577,1
2
==








+⋅
− φφ  
 normaluri ganawilebis kanonis diferencialuri mrudis 
funqcia 09,3=γ -is SemTxvevaSi iqneba:   
                         ( ) .00337,009,3' =φ  
                      ( ) .241,601,0577,101,0
577,101,0577,101,0
32
2
=
+⋅
⋅+⋅
 
maSin (41) toloba miiRebs saxes:  
                 ( ) ].77,15[241,600337,0999,05,1 +⋅⋅=− βB  
aqedan    
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             ( ) ( )[ ] .05,8051,877,15241,600337,0501,0 ≈≈−×=βB  
  maSasadame, SerCeuli fardobis ( ) 05,8=βB -s dros (41) 
gantolebis amonaxsni iqneba .577,1=ξ  aseTi maragis koeficientis 
SemTxvevaSi optimaluri ganivi kveTis farTobis uzrunvelyofis 
(sarwmuno albaTobis) xarisxi iqneba .999,0=P  analogiurad 
SeiZleba, mudmivebis fardobis daniSvniT, elementis ganivi 
kveTis farTobis optimizacia, ufro dabali an maRali 
uzrunveyofis xarisxiT. (41) formulis mixedviT, rodesac:   
,99,0=P  ;33,2=γ  
;4,1402,1401963,1
1,033,21
1,033,221,033,21
22
22
≈≈≈
×−
×−×+
 
,999,0=P  ;09,3=γ  
;577,157699,1
1,009,31
1,009,321,009,31
22
22
≈≈
×−
×−×+
  
,9999,0=P  ;72,3=γ  
.75,174496,1
1,072,31
1,072,321,072,31
22
22
≈≈
×−
×−×+
  
(39) formulis mixedviT ganvsazRvroT gaWimuli Reros 
farTobi, saimedoobis uzrunvelyofis (sarwmuno albaTobis) 
sxvadasxva xarisxis SemTxvevaSi:   
rodesac ,99,0=P  ,33,2=γ  ,4,1=ξ  maSin:  
                     14104,1
20
2004,1 =×=×== RNA ξ  sm2; 
rodesac ,999,0=P  ,09,3=γ  ,577,1=ξ  maSin:  
                           8,1510577,1 ≈×=A  sm2; 
rodesac ,9999,0=P  ,72,3=γ  ,75,1=ξ  maSin:  
                           5,171075,1 ≈×=A  sm2; 
  Sedegad dasturdeba: rac ufro maRalia uzrunvelyofis 
moTxovnis xarisxi, miT ufro izrdeba Reros ganivi kveTis 
saWiro farTobi. 
Catarebul gamokvlevaTa Sedegebi saSualebas gvaZlevs 
gavakeToT Semdegi daskvnebi: 
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1. ganxilulia konstruqciuli elementis optimaluri 
daproeqtebis ramdenime varianti, romelTa optimalurobis 
kriteriums warmoadgens konstruqciis sakuTari masa (an misi 
agebisa da eqspluataciis sakuTari xarjebi, rRvevis 
albaToba), xolo SezRudvebs saimedoobis pirobebi. 
ganixileba am klasis amocanebis sxvadasxvagvari dasma, 
ZiriTadi Sedegebi, aseve kvlevebSi gamoyenebuli maTematikuri 
aparati. 
2. warmodgenilia im uzustobebis analizi da Sesworebebi, rac 
Tan axlavs cnobili mecnierebis a. r. rJanicinis da v. d. 
raizeris monografiebSi mocemul interpretacias da rasac 
Cven viyenebT. funqciis minimizaciis amocanis gadawyveta 
maragis koeficientTan kavSirSi mcdaria. ar aris Sefasebuli 
da gaangariSebuli, konstruqciuli elementis, optimaluri 
ganivi kveTis farTobis uzrunvelyofis (sarwmuno albaTobis) 
saimedoobis xarisxi, simtkicisa da datvirTvis (zemoqmedebis) 
variaciis sxvadasxva koeficientebisa da standartebis 
ricxvis dros.  
3. albaTuri meTodebiT gansazRvruli, konstruqciis an 
konstruqciuli elementis optimaluri maragis kriteriumebis 
dadgena, saSualebas iZleva, misi, ara mxolod proeqtirebis 
da eqspluataciis gamocdilebis safuZvelze, normatiuli 
gziT daniSvnisa, aramed mocemuli klasis konstruqciisaTvis, 
winaswar moTxovnili xarisxis saimedoobis uzrunvelyofis 
Sesabamisi, maragis koeficientis gaangariSebisa. amasTan, 
konstruqciis daproeqtebis mizans ara intuiciurad 
daniSnuli, raRac donis uzrunvelyofis miRweva, aramed 
mSeneblobisaTvis gankuTvnili fuladi saxsrebis yvelaze 
xelsayreli gamoyeneba warmoadgens. 
4. realuri SemTxvevebisaTvis sxvadasxva saxis gantolebebi 
amoixsneba, Sesabamisi maragis koeficientebisaTvis, romlis 
mixedviTac gamoiTvleba gaWimuli Reros da Runvadi 
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elementis ganivi kveTis farTobi, sxvadasxva xarisxis 
uzrunvelyofiT (sarwmuno albaTobiT). 
5. optimaluri ganivi kveTis, foladis ortesebr, simetriul 
Sedgenil koWebSi kedlis masa tolia sartyelebis (Taroebis) 
masis jamisa, anu minimizaciis pirobas, Cveni interpretaciiT, 
ar warmoadgens Sedgenili ortesebri koWis kedlis 
optimaluri simaRlis dadgena, rogorc es “sayovelTaod” 
aris miRebuli. 
6. koWis gaerTmTlianebuli ganivi kveTis minimizacia, miznobrivi 
funqciis eqstremumis, pirveli rigis warmoebulis nulTan 
gatolebiT,Mmciredi gardaqmnebisa da konstruqciuli 
SezRudvebis Semdeg Cven amiT SemovifarglebiT, anu aRar aris 
saWiro koWis optimaluri simaRlis dadgena.  
7. Sedgenili koWis sixisteze, saerTo mdgradobaze da calkeuli 
elementebis adgilobriv mdgradobaze Semowmeba xorcieldeba 
Sesabamisi Teoriuli Tu konstruqciuli moTxovnebis sruli 
dacviT. aseTi midgomiT miiRweva Sedgenili koWis, gaerT-
mTlianebuli ganivi kveTis farTobis mixedviT minimizacia.  
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Summary 
 
The problem of constructive optimatization is existed as a long time as it is the 
constructive itself. Every time, engineer thought was addresses in order to decide the 
main issues, which are related to the approachment of maximal economy of materials. 
Also, to the improvement of technologies of making the constructions and to reduce 
their montage terms. Naturally, method of approach of resolving the problem on each 
historical stage was stipulated by the level of existed building theory and practice.  
 Effectiveness of construction is determined, first of all the material, made by. 
Recently, increased and high-strength steel, including the high-strength steel rope and 
wires, which gives the possibility to reduce the construction mass significantly. Some 
works are dedicated to the research of effectiveness of their useless in traditional 
systems and the sphere of rational using of this material.  
 Acting norms of designing of steel and aluminum constructions consists the 
instructions about using of any kind steels and fusion on the base of building’s 
destination.  
 Rational distribution of various metal in construction elements is densely 
connected to the type of system and represents one of the main task of optimal design.  
 Measures of construction, used in the building, are marking-out mainly by the 
designer, who establishes the geometric scheme of system. Examples of optimal tasks 
of this type are: to determine the height of compound beam from the minimum of its 
price, marking-out of height of rafter steelwork from the minimum mode of mass and 
etc.    
 Selective recommendations of geometric scheme is best worked out for 
statistically elucidating systems, in which the distribution of internal efforts is partially 
determined by acting loadings and system geometry. What about the statistically 
indeterminable systems, situation is significantly difficult.  
 For the systems, which have the same contour of the axis, mainly at time of 
selecting the rational statistic scheme, for example, determination of location of joints 
and bundle interface has a great meaning during the resolving of common task of 
construction optimization. On the received decision, distribution of internal forces, i.e. 
the elements among the separated elements is previously depended on.  This task is 
partially decided for some widely spreader construction (e.g. for hinged-overhung 
beam, for hinged arches, for some framework systems).  
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 In some cases, selecting of statistic scheme of building is possible on the base 
of comparing of various version.   
 Herewith, the decisions, which are based on the selection of optimal statistic 
scheme of construction are possible. For example, only in case of external loading, 
optimal statistically indeterminable system is automatically become the result of 
exclusion of statistically determinable over measure relations.   
 Decision of questions of crosscut types of beam constructions’ elements, as a 
rule, is done from the position of inter-sweep by the minimum criteria of the mass, by 
foreseen of requirements of unification and typing.  For illustration of this, we can 
name the method of inter-sweep of compound crosscut, whole and eating crosscut and 
angel lighting steelwork cut appointment recommendations and centrally of non-
centrally compressive columns. Measures of crosscuts are marked-out according to 
the statistically calculating results, which make the great influence upon the 
effectiveness of constructions. The term “optimal designing” was originated namely 
from various calculation of construction version, which was selected for design. If the 
construction is statistically determinable, efforts in it elements are determined for 
selection. During the calculation of statistically indeterminable systems by the 
classical methods of building mechanic (with combined methods of efforts shift), it’s 
necessary to make the cuts again or their stiffness’s and then, we can definite the 
efforts, acting in the construction elements.  In this point of view, final result is 
depended on the experience and intuition of a designer. Adroitly of un-adroitly, not 
only the labor-consuming character of calculation, also the economical index of 
construction is depended on the profile measures. In addition, we can see the 
incomplete strained elements, that’s to say that the material will not be wholly used in 
the construction. Now, methods of direct design is collaborated, which are based on 
the decision of buildings’ theories task. The essence of it is that crosscuts of 
statistically indeterminable systems are selected according to the calculating efforts, 
acting in them. Also, for statistically indeterminable systems we have a lot of versions, 
which satisfies the conditions of balance and correspondingly, lots of system, in which 
elements, the efforts are equal to any previously determined volume. On the base of 
resolution of back-task, we can select the cross-cuts in compliance with the 
calculation efforts.  
 In statistically indeterminable systems, distribution of internal efforts are 
determined by the geometrical scheme of construction, by disposition of joints, by 
acting loading and by the ratio of elements’ stiffness. In some cases, the stiffness’s 
may be marked out anyway, which stipulates the motility of possible decisions. 
Whereas, condition of optimality that’s so called achievement of price minimum and 
materials mass requires only distribution of internal efforts, in order to complete this, 
we should carry some initial efforts in the construction – previous tension. Only in one 
case, statistically determinable system, which has the minimum mass, will be most 
useful without initial efforts – at time of acting of one permanent loading.  
 Such modification also should be theoretically done at time of acting of 
changeable loading, but for the realization of this resolution it is necessary to carry the 
changeable initial efforts in the construction, which meanings must be changed on the 
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construction on the base of external loading location.  It should be mentioned, that 
initial effort is one of the first with its meaning among the progressive ideas of 
construction form origination.  
 Initial effort give us the possibility: 1) to change the strained condition and to 
reduce the outgo of metal, i.e. optimal decision; 2) to reach the regulation of efforts, 
i.e. to make the most useful distribution of them (to transform the compressive bar as 
strained, we change the reversal cycle of bar working by fluctuating cycle and etc). 
Possibility of such regulation gives us the possibility to distribute the materials among 
the elements, to use the high-strength steel, as for compressive bar, so for such bars, 
which feels the reversal influence.   
 Let’s discuss the main conditions of optimal design of metal bar constructions.  
 Setting of optimal design task significantly defines the method of their 
resolution and the possibilities of their realization. Final result should be satisfy the 
building norms and rules requirements. That’s why, most simplification is not 
allowed.  Any king calculation of construction should be based on the conditions, 
received in design modern practice and should be met to the main regulations of 
traditional methods of building mechanics.  
 It should be mentioned, practically each metal-construction corresponds to the 
linear-deformed systems, notwithstanding of physical, geometric and sometimes, 
existence of constructive not-linearity (nonlinear connection among the influences, 
efforts, voltage and deformation is said).  Neglect of physical nonlinear is depended 
on the working idealization of materials in the flexibility limits – alloy of metal and 
aluminum are discussed, as the best flexible things. They can avoid the geometric 
nonlinear according to the formed scheme under the loading, but construction, which 
is typical for unilateral-connecting systems, e.g. for air-stand constructions, in order to 
carry the limitation in efforts mark.   
 Abovementioned terms of linearization are carried in not only for simplifying 
of calculation. Their usage in the tasks of bar systems optimization gives us the 
possibility to use the most collaborates and a probated mathematical methods for 
discussion. Herewith, accuracy of calculation in this case is the same, as it is at time of 
leadership of design by traditional methods. 
 
